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Introduction
This contribution summarises the open issues for NR_NTN_enh_SAN_UE_demod under AI 5.26.8 at RAN4#108-bis.
This topic is introduced in RAN4 demodulation at RAN4#108-bis with a completion by RAN#104 in June 2024.
Three topics are captured:
· Topic #1: Workplan
· Topic #2: UE demodulation performance requirements
· Topic #3: SAN demodulation performance requirements
Topic #1: Workplan
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2316015
	Huawei, HiSilicon
	Proposal 1: Approve the following workplan:
	RAN4#108-bis Oct 2023

	 
	Discussion and agreement on work plan.
Initial round of discussion on performance requirements scope.
Initial round of discussion on simulation assumptions.

	RAN4#109 Nov 2023

	 
	Second round of discussion on performance requirements scope.
Second round of discussions on simulation assumptions.
Initial round of simulation results collection and alignment.

	RAN4#110 Feb 2024

	 
	Finalize discussions on performance requirements scope.
Discussions on CR split.
Second round of simulation results collection and alignment.

	RAN4#110-bis Apr 2024

	 
	Finalize discussions on simulation assumptions.
Third round of simulation results collection and alignment.
Endorse draft CRs.

	RAN4#111 May 2024

	 
	Final round of simulation results collection and alignment.
Agree formal CRs.






Open issues summary
Sub-topic 1-1: Workplan
Issue 1-1: Workplan
· Proposals
· Option 1: (Huawei)
	RAN4#108-bis Oct 2023

	 
	Discussion and agreement on work plan.
Initial round of discussion on performance requirements scope.
Initial round of discussion on simulation assumptions.

	RAN4#109 Nov 2023

	 
	Second round of discussion on performance requirements scope.
Second round of discussions on simulation assumptions.
Initial round of simulation results collection and alignment.

	RAN4#110 Feb 2024

	 
	Finalize discussions on performance requirements scope.
Discussions on CR split.
Second round of simulation results collection and alignment.

	RAN4#110-bis Apr 2024

	 
	Finalize discussions on simulation assumptions.
Third round of simulation results collection and alignment.
Endorse draft CRs.

	RAN4#111 May 2024

	 
	Final round of simulation results collection and alignment.
Agree formal CRs.



· Recommended WF
· Workplan to be agreed at RAN4#108-bis meeting.
Topic #2: UE demodulation performance requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315051
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 shall define UE demodulation requirements for NR NTN deployment in above 10 GHz bands
Observation 1: The coverage enhancements will directly impact the channel models used for extant NR NTN DL requirements.
Proposal 2: RAN4 shall define requirements for PDSCH based upon the new channel parameters for NR NTN
Proposal 3: RAN4 shall define requirements for PDCCH based upon the new channel parameters for NR NTN
Observation 2: The existing propagation channels may not be valid for deployments above 10 GHz.
Proposal 4: RAN4 to discuss propagation channel models and applicability to deployments above 10 GHz.

	R4-2315348
	Qualcomm Inc
	Observation 1: Transparent payload is assumed for both GSO and NGSO scenarios in Rel-17 performance requirements.
Proposal 1: Assume transparent payload for both GSO and NGSO scenarios for NR NTN enhancements in Rel-18.
Observation 2: VSAT devices may have directive antennas.
Proposal 2: Discuss potential beamforming and beam steering mechanisms for VSAT devices for NR NTN enhancements.
Observation 3: Only PDSCH performance requirements were defined for Rel-17 NTN.
Proposal 3: Define only PDSCH performance requirements for NR NTN enhancements in Rel-18.
Proposal 4: Consider 120KHz SCS for NR NTN enhancements.
Proposal 5: Define PDSCH performance requirement for rank 1 transmission.
Proposal 6: Consider 16QAM modulation order as a baseline. Further discuss 64QAM modulation order based on link budget analysis.
Proposal 7: Consider FDD mode for NTN enhancement.
Proposal 8: Do not define PDCCH performance requirement for NTN enhancements. 
Proposal 9: Do not define CSI reporting requirement for NTN enhancements.

	R4-2315483
	Apple
	Observation #1: 	R18 NR NTN enhancements is to support NTN deployments in bands > 10GHz in FDD mode.
Observation #2: 	For R18 NR NTN enhancements demod part we need to introduce demod and CSI reporting requirements for bands > 10GHz in FDD mode.
Observation #3: 	For TN we have requirements in FR2 for TDD duplex mode alone.
Observation #4: 	Existing demodulation and CSI reporting requirements for FR2 cannot be directly applicable to R18 NR NTN.
Proposal #1: 	Define a minimum set of PDSCH demodulation requirements for eNTN covering mandatory UE features – mapping Type A, MMSE-IRC receiver, rank 1 transmission. 

Proposal #2: 	Evaluate feasibility of reusing FR2 PDCCH demod requirements for eNTN. 
Observation #5: 	The PBCH demod requirements for FR2-1 are defined for SSB SCS of 120KHz and 240KHz. The same SSB SCS/patterns are supported for eNTN.

Proposal #3: 	Reuse the existing PBCH demod requirements for FR2-1 for eNTN. 
Observation #6: 	CSI feedback from UE is likely outdate and not used – especially for reported PMI.
Observation #7: 	CQI reporting in NTN might still be useful.
Observation #8: 	CQI reporting in fading conditions is not practical/ testable due to long RTT.
Proposal #4: 	Further discuss if CQI reporting in AWGN should be introduced for NTN. 
Proposal #5: 	Reuse the methodology used in R17 NTN demod requirements for R18 eNTN 
– Assume UE compensation for Doppler shift prior to DL demodulation, i.e. no Doppler shift model
–  Do not consider timing drift and sampling frequency offset for UE demod requirements   
Proposal #6: 	Define UE demod and CSI reporting requirements for 120KHz SCS with 100MHz CBW. 
Proposal #7: 	Define PDSCH demod requirements for QPSK, 16QAM. 
Proposal #8: 	Consider NTN channel models NTN-TDLA (NLOS) and NTN-TDLC (LOS) for R18 NTN requirements.
Observation #9: 	Using the logic as FR1 NTN to use 0.1 ppm as the Doppler would lead to 3000Hz Doppler in FR2, which is not practical to define requirements.
Proposal #9: 	Further discuss Doppler to be used for NTN requirements for FR2 bands.
Proposal #10: 	Define PDSCH demod requirements with 16, 32 HARQ processes.
Proposal #11: 	Further discuss if requirements with disabled HARQ are introduced.

	R4-2315592
	Ericsson
	Observation 1	The SAN deployment is the same for both FR1 and FR2. The LEO600 could the worst case from the demodulation perspective.
Observation 2	In Rel-17, one set of SAN FR1 demodulation requirements is applied for both GSO and NGSO deployment regarding to UL pre-compensation capability.
Observation 3	RAN1 take LEO1200 as the target scenario for UL coverage enhancement for NTN FR1.
Observation 4	In Rel-17, FR1 NTN UE speed is limited to 120km/h for demodulation requirements.
Observation 5	In Rel-18 WID, FR2 NTN UE (VSAT) could also mobile and fixed.
Observation 6	There is frequency error requirement in UE RF and timing error requirement in RRM for NTN UE to secure the UL pre-compensation performance.
Observation 7	The demodulation test setup could be simplified not to include frequency drift and sampling drift model if NTN UE could do compensation with a proper period.
Observation 8	It is not clear about the parabolic VSAT antenna configuration.
Proposal 1	The NTN UE capability of pre-compensation for UL transmission on frequency error and timing error is also applied for FR2 demodulation discussion.
Proposal 2 	The NTN UE capability of compensation for DL reception on frequency error for high Doppler scenario is assumed for FR2 demodulation discussion.
Proposal 3 	Assume the residual frequency error and timing error is small for initial analysis at current stage. Furtherly discussion is needed if final error requirements are much worse than FR1.
Proposal 4 	For Rel-18 FR2 NTN demodulation discussion, take mobile UE for GSO as the worst case, and take the NTN UE speed as 30km/h for initial discussion.
Proposal 5 	Take NTN-TDLA100 and NTN-TDLC5 for Rel-18 FR1 demodulation initial discussion.
Proposal 6 	Prioritize LOS channel model NTN-TDLC for Rel-18 NTN FR2 demodulation requirements.
Proposal 7 	Taken rural LOS scenario with 30o SAN elevation angle as worst case for FR2 channel model and take K = 8.4dB, delay spread = 3ns and the maximum Doppler spread = 833Hz for LOS channel configuration in initial simulations.
Proposal 8 	Take Rx phase noise impact into impairment results and companies could give proper values based on preferred PN model.
Proposal 9 	Do not consider frequency drift model and sampling drift model in Rel-18 NR NTN demodulation initial discussion. If much worse frequency error requirement and timing error requirement are agreed in RF and RRM, RAN4 could fatherly discuss corresponding channel model modification.
Proposal 10 	Take 1Tx1Rx and 1Tx2Rx for Rel-18 SAN antenna configuration and 1Tx1Rx could be prioritized if necessary.
Proposal 11 	Take 1Tx1Rx for parabolic VSAT antenna configuration for initial demodulation discussion and input from satellite companies is needed.
Proposal 12 	Deprioritize 60kHz SCS for Rel-18 NR NTN FR2 demodulation discussion.
Proposal 13 	Define new NTN FR2 FDD demodulation requirements for PDSCH, PDCCH, and PBCH.
Proposal 14 	Adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE.
Proposal 15	Introduce PDSCH with mapping type A for single carrier requirements for Rel-18 NR NTN FR2 demodulation. Consider following common configurations for initial discussion:
	SCS and CBW: Prioritize 120kHz SCS and 100MHz CBW
	Rank: 1
	Antenna configuration: 1Tx2Rx
	Modulation level: Prioritize 16QAM and QPSK.
Proposal 16 	Introduce PDCCH performance requirements for Rel-18 NR NTN FR2 demodulation. Consider following common configurations for initial discussion:
	SCS and CBW: Prioritize 120kHz SCS and 100MHz CBW
	Antenna configuration: 1Tx2Rx
	Aggregation level: 4
Proposal 17 	Introduce PBCH in case SSB index is known and unknown requirements for Rel-18 NR NTN FR2 demodulation. Consider following common configurations for initial discussion:
	SCS and CBW: 120kHz and 240khz SCS, 100MHz CBW
	Antenna configuration: 1Tx2Rx

	R4-2315998
	Huawei, HiSilicon
	Proposal 1: Only consider to define UE demodulation performance requirements for above 10 GHz bands for VSAT UE.
Proposal 2: Define new PDSCH demodulation performance requirements for FR2-NTN.
Proposal 3: All Rel-17 NTN features including 32 HARQ process and HARQ disabled can be considered for FR2-NTN.
Proposal 4: Define PDCCH demodulation performance requirements for FR2-NTN.
Proposal 5: Do not consider any CSI reporting requirements for FR2-NTN.
Proposal 6: For FR2-NTN, use NTN-TDLA and NTN-TDLC channel model.
Proposal 7: For FR2-NTN, consider 10ns delay spread and 2000Hz Doppler.
Proposal 8: Select 200MHz for 120kHz SCS for demodulation performance requirements for FR2-NTN.
Proposal 9: Rank 1 with MCS4 (QPSK, 0.30) and MCS13 (16QAM, 0.48) can be considered for FR2-NTN as the starting point.
Proposal 10: For PDCCH, the existing legacy cases with some down selection can be considered with necessary modification, such as changing the channel model, and then run new simulation.



Open issues summary
0.1.1 Sub-topic 2-1: Test scope
Issue 2-1-1: Whether to define UE PDSCH demodulation performance requirements for above 10 GHz bands
· Proposals
· Option 1: Yes (Nokia, Qualcomm, Apple, Ericsson, Huawei)
· Recommended WF
· Define UE PDSCH demodulation performance requirements for above 10 GHz bands.
· 16 HARQ process
Issue 2-1-1a: Whether to consider 32 HARQ processes for above 10 GHz bands
· Proposals
· Option 1: Yes (Apple, Huawei)
· Recommended WF
· Further discuss is needed.
Issue 2-1-1b: Whether to consider HARQ processes disabled for above 10 GHz bands
· Proposals
· Option 1: FFS (Apple)
· Option 2: Yes (Huawei)
· Recommended WF
· Further discuss is needed.
Issue 2-1-2: Whether to define UE PDCCH demodulation performance requirements for above 10 GHz bands
· Proposals
· Option 1: Yes (Nokia, Apple, Ericsson, Huawei)
· Option 1a: Evaluate feasibility of reusing FR2 PDCCH demod requirements for eNTN. (Apple)
· Option 1b: The existing legacy cases with some down selection with necessary modification, such as changing the channel model, and then run new simulation. (Huawei)
· Option 2: No (Qualcomm)
· Recommended WF
· Agree with Option 1 as per majority view?
Issue 2-1-3: Whether to define UE PBCH demodulation performance requirements for above 10 GHz bands?
· Proposals
· Option 1: No (Nokia, Qualcomm, Huawei)
· Option 2: Yes (Apple, Ericsson)
· Option 2a: Reuse the existing PBCH demod requirements for FR2-1 for eNTN. (Apple)
· Recommended WF
· Encourage companies to further discuss whether to define UE PBCH demodulation performance requirements for above 10 GHz bands.
Issue 2-1-4: Whether to define UE CSI reporting requirements for above 10 GHz bands?
· Proposals
· Option 1: No (Qualcomm, Ericsson, Huawei)
· Option 2: FFS CQI reporting in AWGN (Apple)
· Recommended WF
· Do not consider PMI reporting and RI reporting.
· Encourage companies to further discuss whether to consider CQI reporting in AWGN.

0.1.2 Sub-topic 2-2: General issues for above 10 GHz bands
Issue 2-2-1: Channel model
· Proposals
· Option 1: (Nokia)
· RAN4 to discuss propagation channel models and applicability to deployments above 10 GHz.
· Option 2: (Apple)
· Consider NTN-TDLA and NTN-TDL-C
· Further discuss Doppler to be used
· Option 3: (Ericsson)
· Take NTN-TDLA100 and NTN-TDLC5 for Rel-18 FR1 demodulation initial discussion.
· Prioritize LOS channel model NTN-TDLC for Rel-18 NTN FR2 demodulation requirements.
· Taken rural LOS scenario with 30o SAN elevation angle as worst case for FR2 channel model and take K = 8.4dB, delay spread = 3ns and the maximum Doppler spread = 833Hz for LOS channel configuration in initial simulations.
· For Rel-18 FR2 NTN demodulation discussion, take mobile UE for GSO as the worst case, and take the NTN UE speed as 30km/h for initial discussion.
· Option 4: (Huawei)
· Consider NTN-TDLA and NTN-TDL-C
· Consider 10ns delay spread and 2000Hz Doppler.
· Recommended WF
· Further discussion is needed.
Issue 2-2-2: Frequency/timing drift
· Proposals
· Option 1: (Apple)
· Reuse the methodology used in R17 NTN demod requirements for R18 eNTN 
· Assume UE compensation for Doppler shift prior to DL demodulation, i.e. no Doppler shift model
· Do not consider timing drift and sampling frequency offset for UE demod requirements
· Option 2: (Ericsson)
· The NTN UE capability of pre-compensation for UL transmission on frequency error and timing error is also applied for FR2 demodulation discussion. 
· The NTN UE capability of compensation for DL reception on frequency error for high Doppler scenario is assumed for FR2 demodulation discussion.
· Assume the residual frequency error and timing error is small for initial analysis at current stage. Furtherly discussion is needed if final error requirements are much worse than FR1.
· Do not consider frequency drift model and sampling drift model in Rel-18 NR NTN demodulation initial discussion. If much worse frequency error requirement and timing error requirement are agreed in RF and RRM, RAN4 could fatherly discuss corresponding channel model modification.
· Recommended WF
· Further discussion is needed.
Issue 2-2-3: SCS (except PBCH testing) and channel bandwidth
· Proposals
· [bookmark: _GoBack]Option 1: 120kHz (Qualcomm)
· Option 2: 120kHz/100MHz (Apple, Ericsson)
· Option 3: 120kHz/200MHz (Huawei)
· Recommended WF
· Only consider 120kHz SCS.
· Further discussion of channel bandwidth is needed.
Issue 2-2-4: Antenna configuration
· Proposals
· Option 1: (Ericsson)
· Take 1Tx1Rx for parabolic VSAT antenna configuration for initial demodulation discussion and input from satellite companies is needed.
· Recommended WF
· Further discuss is needed.
Issue 2-2-5: Receiver assumption
· Proposals
· Option 1: MMSE-IRC. (Apple)
· Recommended WF
· Option 1
Issue 2-2-6: Duplex
· Proposals
· Option 1: FDD (Qualcomm)
· Recommended WF
· Option 1
Issue 2-2-7: Payload
· Proposals
· Option 1: Transparent payload for both GSO and NGSO scenarios. (Qualcomm)
· Recommended WF
· Option 1
Issue 2-2-8: Beamforming and beam steering
· Proposals
· Option 1: Discuss potential beamforming and beam steering mechanism for VSAT devices for NR NTN enhancements. (Qualcomm)
· Recommended WF
· Further discuss is needed
Issue 2-2-9: Rx phase noise
· Proposals
· Option 1: Take Rx phase noise impact into impairment results and companies could give proper values based on preferred PN model. (Ericsson)
· Recommended WF
· Further discuss is needed
Issue 2-2-10: Applicability rule
· Proposals
· Option 1: Adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE. (Ericsson)
· Recommended WF
· Postpone it after the test scope is stable.
0.1.3 Sub-topic 2-3: Test setup for above 10 GHz bands
Issue 2-3-1: MCS for PDSCH
· Proposals
· Option 1: 16QAM as baseline, FFS 64QAM based on link budget analysis. (Qualcomm)
· Option 2: QPSK, 16QAM (Apple, Ericsson)
· Option 3: MCS4 (QPSK, 0.30) and MCS13 (16QAM, 0.48) (Huawei)
· Recommended WF
· Both QPSK and 16QAM can be considered, FFS detailed MCS.
· Further discuss 64QAM.
Issue 2-3-2: Rank for PDSCH
· Proposals
· Option 1: Rank 1. (Qualcomm, Apple, Ericsson, Huawei)
· Recommended WF
· Option 1
Issue 2-3-3: PDSCH mapping type
· Proposals
· Option 1: PDSCH mapping type A. (Apple, Ericsson)
· Recommended WF
· Option 1
Issue 2-3-4: PDCCH aggregation level (If agreed to be introduced)
· Proposals
· Option 1: (Ericsson)
· Aggregation level: 4
· Recommended WF
Issue 2-3-5: Configuration for PBCH test (If agreed to be introduced)
· Proposals
· Option 1: (Ericsson)
· SSB index is known and unknown.
· SCS: 120kHz and 240kHz SCS
· Recommended WF
· Further discussion is needed.
1 Topic #3: SAN demodulaton requirements
1.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	[bookmark: _Hlk146810369]R4-2315050
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 shall define SAN demodulation requirements for the coverage enhancements introduced in Rel-18
Observation 1: The coverage enhancements will directly impact PUCCH and PUSCH requirements.
Proposal 2: RAN4 shall define requirements for PUSCH based upon the new enhancements for NR NTN
Proposal 3: RAN4 shall define requirements for PUCCH based upon the new enhancements for NR NTN
Observation 2: If PUCCH repetitions are agreed to be scheduled by higher layer messaging from PUSCH then they are unlikely to impact SAN demodulation performance.
Proposal 4: RAN4 to confirm if the higher layer messaging with PUSCH to schedule PUCCH has impact on demodulation performance.
Observation 3: There exists no requirements for 4 and 8 PUCCH repetitions, and these are potentially requested by PUSCH signalling
Proposal 5: RAN4 shall define requirements for 4 and 8 PUCCH repetitions.
Proposal 6: RAN4 to agree the impact that the assumed pre-compensation would have on SAN demodulation.
Observation 4: The existing propagation channels may not be valid for deployments above 10 GHz.
Proposal 7: RAN4 to discuss propagation channel models and applicability to deployments above 10 GHz.

	R4-2315591
	Ericsson
	Observation 1	Doppler shift and delay spread for both GEO and LEO deployment should be discussed in SAN (satellite access node) demodulation to enable pre-compensation for Doppler shift.
Observation 2	Same channel model might be used for both GEO and LEO if the Doppler error after pre-compensation does not have significant difference.
Observation 3	New demodulation requirements for PUSCH, PUCCH and PRACH could be considered for NTN due to new channel model and new scenarios. The detailed assumptions need further discussion.
Observation 4	Demodulation performance for DMRS bundling depends on actual window length in which NTN UE can maintain it’s phase and power.
Observation 5	To define BS PUSCH demodulation requirements for DMRS bundling, with detailed parameters such as slot number, configured window length, frequency hopping, repetition type, waveform etc., RF discussion should be followed.
Proposal 1	Prioritize simulations with SCS 120KHz FR2 FDD for SAN demodulation requirements. The selection of bandwidth could depend on the simulation results.
Proposal 2 	Start with 1Tx and 1/2Rx antenna configuration for FR2-1 SAN demodulation requirements.
Proposal 3	Consider following PUSCH requirements for FR2-1 SAN demodulation:
•	Requirements for PUSCH with transform precoding disabled.
•	Requirements for PUSCH with transform precoding enabled.
•	Requirements for PUSCH repetition Type A.
Proposal 4 	Consider PUCCH format 0/1/2/3/4 requirements for FR2-1 SAN demodulation.
Proposal 5	Consider normal PRACH requirements for FR2-1 SAN demodulation. Take A2, B4 and C2 format for initial discussion.
Proposal 3 	Do not define new requirement for PUCCH enhancements for Msg4 HARQ-ACK, since multi-slot PUCCH enhancements are already defined in Rel-17 NTN specification.

	R4-2315999
	Huawei, HiSilicon
	Proposal 1: Consider to define SAN demodulation performance requirements for above 10 GHz bands and coverage enhancement.
Proposal 2: Update the impacted specification TS 38.108 for the performance part in the WID.
Proposal 3: Define new PUSCH/PUCCH/PRACH demodulation performance requirements for FR2-NTN, considering the following test scope.
-	PUSCH
o	PUSCH with transform precoding disabled/enabled
o	UL timing adjustment
o	PUSCH repetition Type A
-	PUCCH
o	PUCCH format 0/1/2/3/4
o	Multi-slot PUCCH format 1
-	PRACH
o	Burst format 0/2/B4/C2
Proposal 4: Define PUSCH DMRS bundling requirements for FR1-NTN.
Proposal 5: Do not define new PUCCH repetition requirements for FR1-NTN.
Proposal 6: For FR2-NTN, use NTN-TDLA and NTN-TDLC channel model.
Proposal 7: For FR2-NTN, consider 10ns delay spread and 3000Hz Doppler.
Proposal 8: Select 200MHz for 120kHz SCS for demodulation performance requirements for FR2-NTN.
Proposal 9: Additional consider 50MHz for both 60kHz SCS and 120kHz SCS for demodulation performance requirements for FR2-NTN.
Proposal 10: Rank 1 with MCS4 (QPSK, 308/1024) and MCS5 (QPSK, 99/1024, Table 3, for PUSCH repetition Type A case only) can be considered for FR2-NTN as the starting point.
Proposal 11: For the NTN coverage enhancements, the Channel model, Channel bandwidth & SCS and MCS & Rank can be reused from the existing FR1-NTN cases in TS 38.108, at the same time the other parameters can be reused from the existing PUSCH DMRS bundling cases in TS 38.104.

	R4-2316153
	Samsung
	Proposal 1: PUCCH requirement with Msg4 HARQ-ACK with repetition could be introduced
Proposal 2: PUSCH requirement with DMRS bundling can be introduced for NTN-specific UE 
Proposal 3: BS demodulation requirement above 10GHz bands could be introduced. Only focus on the basic requirement based on features introduced for TN in Rel-15
Proposal 4: No BS demodulation introduced related with Network verified UE location 
Proposal 5: No BS demodulation requirement introduced for NTN-TN and NTN-NTN mobility and service continuity enhancement
Proposal 6: Only PUCCH format 1 requirement should be specified 
Proposal 7: Introduce multi-slot PUCCH requirement with format 1 under 2 repetition for NTN-TDLC5-200 channel
Proposal 8: Introduce PUCCH requirement with both 1Tx1Rx and 1Tx2Rx for NTN-specific UE with repetition. Apply the same test applicability for 1T1Rx and 1Tx2Rx performance test
Proposal 9: Using the following test parameters for specifying PUCCH requirement for Msg4 HARQ-ACK 
	Parameter
	Test

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	disabled

	Inter-slot frequency hopping 
	enabled

	First PRB after frequency hopping
	The largest PRB index 
– (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Number of slots for PUCCH repetition
	2


Proposal 10: FFS on introduce the timing drift model for specifying the PUSCH requirement with DMRS bundling in NTN scenario. 
Proposal 11: The following value for actual TDW and nominal TDW can be considered for PUSCH requirement with DMRS bundling in NTN scenario
-	Actual TDW and PUSCH-TimeDomainWindowLength = 2 or 4 for FDD
-	Actual TDW and PUSCH-TimeDomainWindowLength 2 for TDD
Proposal 12: The following PRB allocation can be considered for PUSCH requirement with DMRS bundling in NTN scenario
-	PRB: 6RBs for both 15KHz and 30KHz
Proposal 13: Introduce PUSCH requirement with mapping type A for NTN-specific UE with DMRS bundling
Proposal 14: Introduce PUSCH requirement with CP-OFDM waveform for NTN-specific UE with DMRS bundling
Proposal 15: Introduce PUSCH requirement with both 1Tx1Rx and 1Tx2Rx for NTN-specific UE with DMRS bundling. Apply the same test applicability for 1T1Rx and 1Tx2Rx performance test
Proposal 16: Introduce PUSCH requirement for NTN-specific UE with 1+1 DMRS symbols.
Proposal 17: Apply the existing test parameters for specifying PUSCH requirement with DMRS bundling for NTN-specific UE with DMRS bundling
	Parameter
	Value

	Transform precoding
	Disabled

	Example UL-DL pattern [Note 1]
	15 kHz SCS: FDD and TDD
7D1S2U, S=6D:4G:4U
30 kHz SCS: FDD and TDD
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence [Note 2]
	0, 3, 0, 3 for FDD
0, 3, 0, 3 for TDD 

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	0

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A

	
	Start symbol
	0 

	
	Allocation length
	14 

	
	PUSCH aggregation factor
	[n2] or [n8] for FDD 
n2 for TDD 

	pusch-TimeDomainWindowLength
	[2] or [4] slots for FDD 
2 slots for TDD

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	Note 1:	The same TDD requirements are applicable to different UL-DL patterns with more than one consecutive UL slots when both pusch-TimeDomainWindowLength and PUSCH aggregation factor are configured as 2 slots. The UL (re)transmission of PUSCH is only scheduled for the actual TDW including 2 consecutive UL slots. 
Note 2:	The effective RV sequence is {0, 2, 3, 1} with slot aggregation.


Proposal 18: The following SCS and CBW can be considered for specifying PUSCH requirements above 10GHz
-	60 KHz SCS, 50MHz
-	120 KHz SCS, 50MHz
Proposal 19: Introduce SAN demodulation requirement with FDD only 
Proposal 20: Prioritize to define SAN demodulation requirement for Type 2-O. FFS to define BS demodulation requirement for Type 2-H, pending on conclusion of RF core requirement 
Proposal 21: The following channel model can be considered for specifying BS demodulation as starting point
-	[NTN-TDLA10-3000]
-	[NTN-TDLC5-3000]
Proposal 22: The following test parameters could be considered for specifying PUSCH requirement for above 10GHz 
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS symbols
	Pos2

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	{0, 1}

	
	DM-RS sequence generation
	NID=0, nSCID =0

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	10 

	Frequency domain
	RB assignment
	Full applicable test bandwidth

	resource
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	2, 

	configuration
	Time density (LPT-RS)
	1, 

	NOTE 1:	The same requirements are applicable to TDD with different UL-DL patterns


Proposal 23: The following test parameters could be considered for specifying PUCCH requirement for above 10GHz 
Table 3:  Test parameters of PUCCH format 0
	Parameter
	Test

	Number of UCI information bits
	1

	Number of PRBs
	1

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A for 1 symbol Enabled for 2 symbols

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs - 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	13 for 1 symbol
12 for 2 symbols

	Test metric
	DTX to ACK probability
ACK missed detection probability 

	Channel Model 
	[NTN-TDLA10-3000]


Table 4:  Test parameters of PUCCH format 1
	Parameter
	Test

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Test metric 
	NACK to ACK probability 
ACK missed detection probability


Table 5   Test parameters of PUCCH format 2
	Parameter
	Value

	Modulation order
	QSPK

	Starting RB location 
	0

	Intra-slot frequency hopping
	N/A 

	Number of PRBs
	4

	Number of symbols 
	1

	The number of UCI information bits
	4

	First symbol
	13

	DM-RS sequence generation
	NID0=0

	Test metric 
	DTX to ACK probability 
ACK missed detection probability


Table 6:  Test parameters of PUCCH format 2
	Parameter
	Value 

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	Frist PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Number of PRBs
	9

	Number of symbols
	2

	The number of UCI information bits
	22

	First symbol
	12

	DM-RS sequence generation
	NID0=0

	Test metric 
	BLER 


Table 7:  Test parameters of PUCCH format 3
	Parameter
	Test 1
	Test 2

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of PRBs
	1
	3

	Number of symbols
	14
	4

	The number of UCI information bits
	16
	16

	First symbol
	0
	0

	Test metric
	BLER


Table 8:  Test parameters of PUCCH format 4
	Parameter
	Value

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Number of PRBs
	1

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of symbols
	14

	The number of UCI information bits
	22

	First symbol
	0

	Length of the orthogonal cover code
	n2

	Index of the orthogonal cover code
	n0

	Test metric 
	BLER


Proposal 24: The following test parameters could be considered for specifying PRACH requirement for above 10GHz 
-	PRACH format: C2 and B4
-	Test preamble configuration
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	
	60
	69
	0
	0

	B4, C2
	120
	69
	0
	0


-	Frequency offset
	AWGN: 0Hz,
	Fading: 3000Hz
-	Time error tolerance
	 where  is the largest delay of the propagation channel



1.2 Open issues summary
1.2.1 Sub-topic 3-1: Test scope
Issue 3-1-1: Which feature can be considered for SAN PUSCH demodulation performance requirements for above 10 GHz bands?
· Proposals
· Option 1: PUSCH with transform precoding disabled/enabled, PUSCH repetition Type A (Ericsson)
· Option 2: PUSCH with transform precoding disabled/enabled, UL timing adjustment, PUSCH repetition Type A (Huawei)
· Option 3: PUSCH with transform precoding disabled (Samsung)
· Recommended WF
· Define PUSCH with transform precoding disabled demodulation performance requirements for above 10 GHz bands.
· Further discuss whether to consider PUSCH with transform precoding enabled, UL timing adjustment, PUSCH repetition Type A.
Issue 3-1-2: Which format can be considered for SAN PUCCH demodulation performance requirements for above 10 GHz bands?
· Proposals
· Option 1: PUCCH format 0/1/2/3/4 (Ericsson, Samsung)
· Option 2: PUCCH format 0/1/2/3/4 and multi-slot PUCCH format 1 (Huawei)
· Recommended WF
· Define PUCCH format 0/1/2/3/4 demodulation performance requirements for above 10 GHz bands.
· Further discuss whether to consider multi-slot PUCCH format 1.
Issue 3-1-3: Which format can be considered for SAN PRACH demodulation performance requirements for above 10 GHz bands?
· Proposals
· Option 1: Burst format A2/B4/C2 (Ericsson)
· Option 2: Burst format 0/2/B4/C2 (Huawei)
· Option 3: Burst format B4/C2 (Samsung)
· Recommended WF
· Define PRACH burst format B4/C2 demodulation performance requirements for above 10 GHz bands.
· Further discuss whether to consider PRACH burst format A2.
Issue 3-1-4: Whether to define SAN PUSCH demodulation performance requirements for DMRS bundling?
· Proposals
· Option 1: Yes (Nokia, Ericsson, Huawei, Samsung)
· Recommended WF
· Define SAN PUSCH demodulation performance requirements for DMRS bundling.
Issue 3-1-5: Whether to define SAN PUCCH demodulation performance requirements for Msg4 HARQ-ACK?
· Proposals
· Option 1: Yes (Nokia, Samsung)
· Option 2: No (Ericsson, Huawei)
· Recommended WF
· Further discussion is needed.
Issue 3-1-6: Whether to define SAN demodulation performance requirements for network verified UE location?
· Proposals
· Option 1: No (Nokia, Ericsson, Huawei, Samsung)
· Recommended WF
· Do not define SAN demodulation performance requirements for network verified UE location.
Issue 3-1-7: Whether to define SAN demodulation performance requirements for NTN-TN and NTN-NTN mobility and service continuity enhancement?
· Proposals
· Option 1: No (Nokia, Ericsson, Huawei, Samsung)
· Recommended WF
· Do not define SAN demodulation performance for NTN-TN and NTN-NTN mobility and service continuity enhancement.
Issue 3-1-7: WID update
· Proposals
· Option 1: Update the impacted specification TS 38.108 for the performance part in the WID. (Huawei)
· Recommended WF
· Option 1
1.2.2 Sub-topic 3-2: General issues for above 10 GHz bands
Issue 3-2-1: Channel model
· Proposals
· Option 1: (Nokia)
· RAN4 to discuss propagation channel models and applicability to deployments above 10 GHz.
· Option 2: (Ericsson)
· Doppler shift and delay spread for both GEO and LEO deployment should be discussed in SAN (satellite access node) demodulation to enable pre-compensation for Doppler shift.
· Same channel model might be used for both GEO and LEO if the Doppler error after pre-compensation does not have significant difference.
· Option 3: (Huawei)
· Consider NTN-TDLA and NTN-TDL-C
· Consider 10ns delay spread and 3000Hz Doppler.
· Option 4: (Samsung)
· The following channel model can be considered as starting point
· [NTN-TDLA10-3000]
· [NTN-TDLC5-3000]
· Recommended WF
· Further discussion is needed.
Issue 3-2-2: SCS and channel bandwidth
· Proposals
· Option 1: Prioritize 120kHz, the selection of bandwidth could depend on the simulation results. (Ericsson)
· Option 2: Prioritize 120kHz/200MHz. Additional consider 60kHz/50MHz and 120kHz/50MHz. (Huawei)
· Option 3: 60kHz/50MHz, 120kHz/50MHz (Samsung)
· Recommended WF
· 120kHz SCS can be considered.
· Further discussion of 60kHz SCS and channel bandwidth.
Issue 3-2-3: Antenna configuration
· Proposals
· Option 1: 1Tx, 1/2Rx (Ericsson)
· Recommended WF
· Further discuss is needed.
Issue 3-2-4: MCS & rank
· Proposals
· Option 1: Rank 1 with MCS4 (QPSK, 308/1024) and MCS5 (QPSK, 99/1024, Table 3, for PUSCH repetition Type A case only). (Huawei)
· Recommended WF
· Further discuss is needed.
Issue 3-2-5: SAN type
· Proposals
· Option 1: Prioritize to define SAN demodulation requirement for Type 2-O. FFS to define BS demodulation requirement for Type 2-H, pending on conclusion of RF core requirement. (Samsung)
· Recommended WF
· Option 1.
Issue 3-2-6: Duplex
· Proposals
· Option 1: FDD (Samsung)
· Recommended WF
· Option 1
1.2.3 Sub-topic 3-3: Test setup for above 10 GHz bands
Issue 3-3-1: Test setup for SAN PUSCH demodulation performance requirements
· Proposals
· Option 1: (Samsung)
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS symbols
	Pos2

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	{0, 1}

	
	DM-RS sequence generation
	NID=0, nSCID =0

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	10 

	Frequency domain
	RB assignment
	Full applicable test bandwidth

	resource
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	2, 

	configuration
	Time density (LPT-RS)
	1, 

	NOTE 1:	The same requirements are applicable to TDD with different UL-DL patterns



· Recommended WF
· Further discuss is needed.
Issue 3-3-2: Test setup for SAN PUCCH demodulation performance requirements
· Proposals
· Option 1: (Samsung)
Table 3:  Test parameters of PUCCH format 0
	Parameter
	Test

	Number of UCI information bits
	1

	Number of PRBs
	1

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A for 1 symbol Enabled for 2 symbols

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs - 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	13 for 1 symbol
12 for 2 symbols

	Test metric
	DTX to ACK probability
ACK missed detection probability 

	Channel Model 
	[NTN-TDLA10-3000]



Table 4:  Test parameters of PUCCH format 1
	Parameter
	Test

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Test metric 
	NACK to ACK probability 
ACK missed detection probability



Table 5   Test parameters of PUCCH format 2
	Parameter
	Value

	Modulation order
	QSPK

	Starting RB location 
	0

	Intra-slot frequency hopping
	N/A 

	Number of PRBs
	4

	Number of symbols 
	1

	The number of UCI information bits
	4

	First symbol
	13

	DM-RS sequence generation
	NID0=0

	Test metric 
	DTX to ACK probability 
ACK missed detection probability



Table 6:  Test parameters of PUCCH format 2
	Parameter
	Value 

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	Frist PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Number of PRBs
	9

	Number of symbols
	2

	The number of UCI information bits
	22

	First symbol
	12

	DM-RS sequence generation
	NID0=0

	Test metric 
	BLER 



Table 7:  Test parameters of PUCCH format 3
	Parameter
	Test 1
	Test 2

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of PRBs
	1
	3

	Number of symbols
	14
	4

	The number of UCI information bits
	16
	16

	First symbol
	0
	0

	Test metric
	BLER



Table 8:  Test parameters of PUCCH format 4
	Parameter
	Value

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Number of PRBs
	1

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of symbols
	14

	The number of UCI information bits
	22

	First symbol
	0

	Length of the orthogonal cover code
	n2

	Index of the orthogonal cover code
	n0

	Test metric 
	BLER



· Recommended WF
· Further discuss is needed.
Issue 3-3-3: Test setup for SAN PRACH demodulation performance requirements
· Proposals
· Option 1: (Samsung)
· PRACH format: C2 and B4
· Test preamble configuration
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	
	60
	69
	0
	0

	B4, C2
	120
	69
	0
	0



· Frequency offset
· AWGN: 0Hz
· Fading: 3000Hz
· Time error tolerance
·  where  is the largest delay of the propagation channel
· Channel Model: [NTN-TDLA10-3000]
· Recommended WF
· Further discussion is needed.
1.2.4 Sub-topic 3-4: Test setup for UL coverage enhancement
Issue 3-4-1: Test setup for SAN PUSCH demodulation performance requirements for DMRS bundling
· Proposals
· Option 1: (Ericsson)
· Demodulation performance for DMRS bundling depends on actual window length in which NTN UE can maintain it’s phase and power.
· To define BS PUSCH demodulation requirements for DMRS bundling, with detailed parameters such as slot number, configured window length, frequency hopping, repetition type, waveform etc., RF discussion should be followed.
· Option 2: (Huawei)
· The Channel model, Channel bandwidth & SCS and MCS & Rank can be reused from the existing FR1-NTN cases in TS 38.108, at the same time the other parameters can be reused from the existing PUSCH DMRS bundling cases in TS 38.104.
· Option 3: (Samsung):
· FFS on introduce the timing drift model for specifying the PUSCH requirement with DMRS bundling in NTN scenario. 
· The following value for actual TDW and nominal TDW can be considered for PUSCH requirement with DMRS bundling in NTN scenario
· Actual TDW and PUSCH-TimeDomainWindowLength = 2 or 4 for FDD
· Actual TDW and PUSCH-TimeDomainWindowLength 2 for TDD
· The following PRB allocation can be considered for PUSCH requirement with DMRS bundling in NTN scenario
· PRB: 6RBs for both 15KHz and 30KHz
· Introduce PUSCH requirement with mapping type A for NTN-specific UE with DMRS bundling
· Introduce PUSCH requirement with CP-OFDM waveform for NTN-specific UE with DMRS bundling
· Introduce PUSCH requirement with both 1Tx1Rx and 1Tx2Rx for NTN-specific UE with DMRS bundling. Apply the same test applicability for 1T1Rx and 1Tx2Rx performance test
· Introduce PUSCH requirement for NTN-specific UE with 1+1 DMRS symbols.
· Apply the existing test parameters for specifying PUSCH requirement with DMRS bundling for NTN-specific UE with DMRS bundling
	Parameter
	Value

	Transform precoding
	Disabled

	Example UL-DL pattern [Note 1]
	15 kHz SCS: FDD and TDD
7D1S2U, S=6D:4G:4U
30 kHz SCS: FDD and TDD
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence [Note 2]
	0, 3, 0, 3 for FDD
0, 3, 0, 3 for TDD 

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	0

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A

	
	Start symbol
	0 

	
	Allocation length
	14 

	
	PUSCH aggregation factor
	[n2] or [n8] for FDD 
n2 for TDD 

	pusch-TimeDomainWindowLength
	[2] or [4] slots for FDD 
2 slots for TDD

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	Note 1:	The same TDD requirements are applicable to different UL-DL patterns with more than one consecutive UL slots when both pusch-TimeDomainWindowLength and PUSCH aggregation factor are configured as 2 slots. The UL (re)transmission of PUSCH is only scheduled for the actual TDW including 2 consecutive UL slots. 
Note 2:	The effective RV sequence is {0, 2, 3, 1} with slot aggregation.



· Recommended WF
· Further discuss is needed.

Issue 3-4-2: Test setup for SAN PUSCH demodulation performance requirements for Msg4 HARQ-ACK (If agreed to be introduced)
· Proposals
· Option 1: (Nokia)
· RAN4 shall define requirements for 4 and 8 PUCCH repetitions.
· Option 2: (Samsung)
· Only PUCCH format 1 requirement should be specified 
· Introduce multi-slot PUCCH requirement with format 1 under 2 repetition for NTN-TDLC5-200 channel
· Introduce PUCCH requirement with both 1Tx1Rx and 1Tx2Rx for NTN-specific UE with repetition. Apply the same test applicability for 1T1Rx and 1Tx2Rx performance test
· Using the following test parameters for specifying PUCCH requirement for Msg4 HARQ-ACK
	Parameter
	Test

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	disabled

	Inter-slot frequency hopping 
	enabled

	First PRB after frequency hopping
	The largest PRB index 
– (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Number of slots for PUCCH repetition
	2



· Recommended WF
· Further discuss is needed.

